A best evidence topic was written according to a structured protocol. The question addressed was: In [ patients undergoing oesophagectomy for oesophageal cancer] is a [cervical anastomosis or intrathoracic anastomosis] superior in terms of [ post-operative outcomes]. In total, 47 papers were found suitable using the reported search, and nine of these represented the best evidence to answer the clinical question. The authors, date, journal, study type, population, main outcome measures and results are tabulated. We conclude that there is no convincing evidence that cervical anastomosis is superior to intrathoracic anastomosis with respect to post-operative outcomes. Only one prospective study showed significantly increased risk of anastomotic leak with cervical anastomosis, but this study was significantly limited due to patient selection and variations in surgical approach and technique. Cervical anastomosis was also shown to increase pharyngeal reflux on pH monitoring compared with intrathoracic anastomosis, but this did not influence symptoms or development of subsequent anastomotic complications. One randomized study showed intrathoracic anastomosis significantly increased risk of respiratory complications, but in this study patient treatment was variable and study design was limited. Intrathoracic anastomosis was also shown to correlate with anastomotic stricture formation and this was attributed to increased anastomotic stapling in this patient group compared with cervical anastomosis. Post-operative pain as measured by grouped symptom scales significantly increased with intrathoracic anastomosis compared with cervical anastomosis. This did not correlate with development of other cardiorespiratory complications and the difference between the two groups resolved within 24 months. Overall, there is currently insufficient evidence to show a significant difference between cervical and intrathoracic anastomosis with respect to post-operative complications and hospital mortality. The wide variety in methodology and outcomes reinforce the need for further randomized trials to more accurately establish significant differences in outcomes.
INTRODUCTION
A best evidence topic was constructed according to a structured protocol. The protocol is fully described in ICVTS [1] . 
THREE-PART QUESTION

CLINICAL SCENARIO
A patient is referred to your clinic with a T3N0M0 tumour of the distal oesophagus, which requires you to perform an oesophagectomy. A visiting professor from China cites the propensity of cervical anastomoses to leak and asks whether or not you would consider performing an intrathoracic anastomosis. You decide to search the literature to determine whether there are any significant differences in post-operative outcomes between cervical and intrathoracic anastomosis.
SEARCH STRATEGY
A Medline search from January 1950 to December 2011 was performed using OVIDSP interface (expesophagectomy/OR oesophagectomy.mp OR esophagectomy.mp) AND (expintrathoracicanastomosis/OR intrathoracic.mp). References were also retrieved from key articles and reviewed.
SEARCH OUTCOME
Literature search identified 47 articles. These were reviewed and nine articles were identified that provided the best answer to the question. These articles are presented in Table 1 .
Chasseray et al. [2] conducted a prospective randomized trial comparing cervical anastomoses created using the three-stage (n = 35) or transhiatal (n = 8) approach, and intrathoracic Respiratory complications significantly more common in cervical than intrathoracic anastomosis. Authors comment that this may be secondary to Prospective randomized trial comparing hand-sewn cervical (n = 41) with stapled intrathoracic anastomoses (n = 42)
Continued
To evaluate selection bias, non-randomized patients undergoing oesophagectomy over same time period (n = 29) were followed and results were compared with those randomized (n = 83)
Measurements of anastomotic level and diameter were assessed with an endoscope and balloon catheter 3, 6, and 12 months after surgery Continued anastomoses performed through the two-stage approach (n = 49). Cervical anastomosis significantly increased risk of anastomotic leak, but there were no significant differences in terms of cardiorespiratory complications, length of hospital stay or 30-day mortality between the two groups. In this study, the surgical approach for the cervical anastomosis, gastric tube formation and pyloroplasty were not standardized. Okuyama et al. [3] conducted a prospective randomized study, which showed no significant difference between cervical hand-sewn anastomosis (n = 18) and stapled intrathoracic anastomosis (n = 14) with respect to the rates of anastomotic leak, stricture formation, recurrent laryngeal nerve palsy or postoperative symptoms. Patients with previous gastric surgery or preoperative chemoradiotherpy were excluded from the study.
In this study, the patient population was small with operative approach and anastomotic technique varying between the two groups.
Ribet et al. [4] conducted a prospective randomized study comparing three-stage cervical anastomoses (n = 30) with twostage intrathoracic anastomoses (n = 28). Cervical anastomosis significantly increased the risk of respiratory complications, but this did not correlate with incidence of anastomotic leak or postoperative mortality. In this study, patients were not matched for neoadjuvant therapy and operative technique varied considerably with some patients having hepatic and pulmonary wedge resections at the time of oesophagectomy.
Walther et al. [5] conducted a prospective randomized study showing no significant difference between manually sutured cervical anastomosis (n = 41) and mechanically stapled intrathoracic anastomosis (n = 42) with respect to risk of anastomotic leak, cardiorespiratory complications, reoperation rates or hospital mortality. Increased stricture formation in the intrathoracic group was attributed to wound retraction associated with the stapling device. In this study, cervical and intrathoracic anastomoses were created using different techniques and low incidence of anastomotic leak made correlation to site and severity difficult.
Lam et al. [6] conducted a prospective non-randomized trial, which grouped patients according to anatomical location of the tumour and preoperative respiratory function. This study showed no significant difference between cervical (n = 117) and intrathoracic anastomosis (n = 294) with respect to anastomotic leak rates or post-operative mortality. Increased incidence of stricture formation in the intrathoracic group was attributed to a greater use of the stapling device in this group compared with the cervical group. In this study, cervical anastomoses were constructed using different surgical approaches and use of colonic and jejunal substitutes was not standardized.
Johansson et al. [7] conducted a prospective study comparing pharyngeal reflux between manually sutured cervical anastomosis (n = 20) and stapled intrathoracic anastomosis (n = 27) post-oesophagectomy. There was increased acid reflux during the first year of life with cervical anastomosis, but this did not correlate with any difference in symptoms or stricture formation between the two groups. This study did not account for related comorbidities that influence acid reflux and presented very limited data on other post-operative complications.
Nguyen et al. [8] conducted a prospective study into minimally invasive oesophagectomy and showed no significant difference between cervical and intrathoracic anastomosis with respect to anastomotic leak rate, structure formation, length of hospital stay or mortality. Surgical approaches included thoracoscopic/laparoscopic oesophagectomy with a cervical anastomosis (n = 47), minimally invasive Ivor-Lewis oesophagectomy (n = 51), laparoscopic hand-assisted blunt transhiatal oesophagectomy (n = 5) and laparoscopic proximal gastrectomy (n = 1). Results included data for non-malignant surgery and variations in approach for anastomoses.
Blewett et al. [9] conducted a retrospective cohort study comparing three-stage (n = 16) and transhiatal (n = 3) cervical anastomoses with two-stage intrathoracic anastomoses (n = 55). The two groups were similar with respect to age, gender, histology, stage and adjuvant therapy. There were no significant differences between the two groups with respect to anastomotic leak rate or post-operative mortality. This was a retrospective study with a significant preponderance for intrathoracic anastomoses and very limited data on post-operative morbidity.
Egberts et al. [10] conducted a prospective study (n = 105) investigating the impact of anastomotic site on quality of life (QOL) following oesophagectomy. Intrathoracic anastomosis (n = 72) was associated with significantly increased pain at discharge compared with cervical anastomosis (n = 33), but this difference resolved by 24 months. There was no significant difference between the two groups in any of the other QOL categories or overall post-operative mortality. In this study, significant data was missing due to patient deaths and disease progression, which may have bias the results and overestimated the positive effects of any treatment.
CLINICAL BOTTOM LINE
Studies comparing cervical and intrathoracic anastomosis following oesophageal resection are small in size, poorly standardized with respect to surgical approach and anastomotic technique, and include patients who are poorly matched for neo-adjuvant therapy. Overall, there is currently insufficient evidence to show a significant difference between cervical and intrathoracic anastomosis with respect to post-operative complications and hospital mortality. Post-operative complications are unlikely to be independently related to the site of anastomosis and other factors such as surgical experience, technique and comorbidities affecting gastric conduit vascularity may be critical determinants of outcomes. The wide variety in methodology and outcomes reinforce the need for further randomized trials to more accurately establish any possible differences in outcomes.
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